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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Under coexistence of zero **************, it is a bottom type (1). 




(1) 



(Rl)n 



(X expresses chlorine, a bromine, and iodine atom among a formula, and M expresses alkali metal or the 4th class 
ammonium.) m expresses 1 or 2 and n expresses 4-m. R1 may differ mutually, when the substituent which does 
not participate in a hydrogen atom or a polymerization reaction is expressed and there is two or more R1. The 
dihalogeno benzenesulfonic acid shown by the formula (1) or it carries out the polymerization of the dihalogeno 
benzenesulfonic acid shown, bottom type (2) 

(2) 




(Y expresses chlorine, a bromine, and iodine atom among a formula, and p expresses 1-4.) R2 may differ 

mutually, when the substituent which does not participate in a hydrogen atom or a polymerization reaction is 

expressed and there is two or more R2. The form of the free acid characterized by carrying out copolymerization 

of the dihalogeno benzens shown is a bottom type (3). 
(S03H)n,^ 





(3) 



(R1 , R2, m, n, and p express above semantics among a formula.) q and r express the number of repeating units, 
and the repeating unit whose q pieces the range of the ratio of r to the range of 10-100000 and q is the sum of 
q and r 0-100, and are, and r repeating units may be the same respectively, or may differ from each other. The 
manufacture approach of polyphenylene sulfonic acids shown. 

[Claim 2] The manufacture approach according to claim 1 characterized by zero ************** being at least 
one sort chosen from a zero ** nickel complex and a zero ** palladium complex. 

[Claim 3] The manufacture approach according to claim 2 that a zero ** nickel complex is characterized by 
being a nickel (0) screw (cyclo-octadiene). 

[Claim 4] claims 1-3 which make a 2 and 2-bipyridyl live together as a ligand furthermore — the manufacture 
approach given in either. 

[Claim 5] claims 1-4 — the polyphenylene sulfonic acids shown by said formula (3) obtained by one of 
approaches 

[Claim 6] The electrolyte membrane which consists of polyphenylene sulfonic acids according to claim 5. 
[Claim 7] The fuel cell which comes to use the electrolyte membrane of claim 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the polyphenylene sulfonic acids 
according to a polymerization or carrying out copolymerization in dihalogeno benzenesulfonic acid in detail about 
the manufacture approach of polyphenylene sulfonic acids. 
[0002] 

[Description of the Prior Art] Polyphenylene sulfonic acids being useful as a polyelectrolyte for solid-state 
macromolecule form fuel cells etc., manufacturing a polymer as the manufacture approach using the monomer 
which does not have a sulfonic group probably, and manufacturing by subsequently sulfonating this is also known. 
For example, the approach of sulfonation Pori (4'-phenoxy benzoyl) (-1. 4-phenylene) manufacturing Pori (4- 
phenoxy benzoyl) (-1, 4-phenylene), and manufacturing by subsequently sulfonating this is learned (U.S. Pat. No. 
5403675). Moreover, the sulfonation object of the random copolymer of PARAFENIREN and meta-phenylene 
manufacturing this copolymer, and manufacturing by subsequently sulfonating this is known (Polymer Preprints, 
Japan, Vol.50, No.4. (2001)). However, about how to manufacture polyphenylene sulfonic acids at once, it is not 
known at all using the monomer which has a sulfonic group. 
[0003] 

[M eans for Solving the Problem] The polymerization could be carried out to the bottom of coexistence of zero 
9|c9|c9|e9|c**9|e3|e9|ed|c9|c*3|cd|e^ q specific monomer called dihalogeno benzenesulfonic acid added further various examination, 
while finding out giving polyphenylene sulfonic acids at once, and this invention person etc. completed this 
invention, as a result of repeating examination wholeheartedly using the monomer which has a sulfonic group 
that polyphenylene sulfonic acids should be manufactured at once. 

[0004] Namely, this invention Under coexistence of zero *************>|c^ is a bottom type (1). 



(1) 



(Rl)n 



[0005] (X expresses chlorine, a bromine, and iodine atom among a formula, and M expresses alkali metal or the 
4th class ammonium.) m expresses 1 or 2 and n expresses 4-m. R1 may differ mutually, when the substituent 
which does not participate in a hydrogen atom or a polymerization reaction is expressed and there is two or 
more Rl. The dihalogeno benzenesulfonic acid shown by the formula (1) or it carries out the polymerization of 
the dihalogeno benzenesulfonic acid shown, bottom type (2) 
[0006] 



(2) 



(Y expresses chlorine, a bromine, and iodine atom among a formula, and p expresses 1-4.) R2 may differ 
mutually, when the substituent which does not participate in a hydrogen atom or a polymerization reaction is 
expressed and there is two or more R2. The form of the free acid characterized by carrying out copolymerization 
of the dihalogeno benzens shown is a bottom type (3). 
[0007] 
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(3) 



(R1, R2, m, n. and p express above semantics among a formula.) q and r express the number of repeating units, 
and the repeating unit whose q pieces the range of the ratio of r to the range of 10-100000 and q is the sum of 
q and r 0-100, and are, and r repeating units may be the same respectively, or may differ from each other. The 
manufacture approach excellent industrially [ the polyphenylene sulfonic acids shown ] is offered. 
[0008] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. This invention It is characterized 
by carrying out the polymerization of the dihalogeno benzenesulfonic acid shown by said formula (1) under 
coexistence of zero **************. Although X in dihalogeno benzenesulfonic acid (1) expresses chlorine, a 
bromine, and iodine atom, it is desirable that it is a bromine atom. Moreover, M expresses alkali metal or the 4th 
class ammonium. Here, as an alkali metal, a lithium, sodium, a potassium, etc. are mentioned, for example. 
Moreover, as the 4th class ammonium, what about 1 2 alkyi groups [ four ] combined with the nitrogen atom from 
the carbon number 1 is usually used, these alkyI groups — differing — **** — moreover, the shape of a straight 
chain and the letter of branching — annular — you may be any. As a desirable example of the 4th class 
ammonium, tetramethylammonium, tetraethylammonium, tetrapropylammonium, and tetrabutylammonium are 
mentioned, for example. When the solubility to an organic solvent is taken into consideration, the 4th class 
ammonium is more desirable and tetrabutylammonium is more desirable than alkali metal in the latter. 
[0009] As for m, 1 is desirable, although m expresses 1 or 2 and n expresses 4-m. Moreover, R1 may differ 
mutually, when the substituent which does not participate in a hydrogen atom or a polymerization reaction is 
expressed and there is two or more R1. As an example of R1, for example Methyl, ethyl, n-propyl, isopropyl,, 
Isoamyl, 2-methylhexyl. 2, 6-dimethyl octyl, n-DESHIRU, The alkyI group of the straight chain of the carbon 
numbers 1-12, such as n-dodecyl, annular, or the letter of branching, Methoxy and ethoxy **n-propyloxy, 
isopropyloxy, and isoamyl oxy-** 2-methyl hexyloxy, 2, 6-dimethyi octyloxy, n-decyloxy. The alkoxy group of the 
straight chain of the carbon numbers 1-12, such as n-dodecyloxy, annular, or the letter of branching. The radical 
of carboxylic-acid derivatives, such as hydroxyl-group, methoxycarbonyl, ethoxycarbonyl, isopropoxycarbonyl, 
aminocarbonyl, N, and N-dimethylamino carbonyl, a fluorine atom, etc. are mentioned. Especially, an alkyI group, 
an alkoxy group, a fluorine atom, etc. are desirable, and the alkyI group and the alkoxy group with many carbon 
numbers have effectiveness on the dissolution disposition of polyphenylene sulfonic acids. It is mentioned. 
[0010] As an example of representation of dihalogeno benzenesulfonic acid (1) For example, 2, 4- 
dichlorobenzene sulfonic acid, 2, 5-dichlorobenzene sulfonic acid, 2, 4-dibromo benzenesulfonic acid, 2, 5- 
dibromo benzenesulfonic acid, 2, 4-diiodo benzenesulfonic acid, 2, 5-diiodo benzenesulfonic acid, 2, the 4- 
dichlorobenzene -1, 5-disulfon acid, 2, the 5-dichlorobenzene -1, 4-disulfon acid. 2, 4-dibromo benzene -1. 5- 
disulfon acid, 2, 5-dibromo benzene -1, 4-disulfon acid, 2, a 4-dichloro-5-methylbenzene sulfonic acid, 2, a 5- 
dichloro-4-methylbenzene sulfonic acid, 2, a 4-dibromo-5-methylbenzene sulfonic acid, 2, a 5-dibromo-4- 
methylbenzene sulfonic acid, 2, a 4-dichloro-5-methoxybenzene sulfonic acid, 2, a 5-dichloro-4- 
methoxybenzene sulfonic acid. An alkali-metal salt and quarternary ammonium salt, such as a 2, 4-dibromo-5- 
methoxybenzene sulfonic-acid, 2, and 5-dibromo-4-methoxybenzene sulfonic acid, are mentioned. 
[001 1] Moreover, in this invention, when carrying out copolymerization to dihalogeno benzenesulfonic acid (1), 
dihalogeno benzens (2) is used. Although Y in dihalogeno benzens (2) expresses chlorine, a bromine, and iodine 
atom, it is desirable that it is a bromine atom. Moreover, p expresses 1-4. R2 may differ mutually, when the 
substituent which does not participate in a hydrogen atom or a polymerization reaction is expressed and there is 
two or more R2. As an example of R2, for example Methyl, ethyl, n-propyl, isopropyl, Isoamyl, 2-methylhexyl, 2, 
6-dimethyl octyl, n-DESHIRU, The alkyI group of the straight chain of the carbon numbers 1-12, such as n- 
dodecyl, annular, or the letter of branching, Methoxy and ethoxy **n-propyloxy, isopropyloxy, and isoamyl oxy- 
** 2-methyl hexyloxy, 2. 6-dimethyl octyloxy, n-decyloxy. The alkoxy group of the straight chain of the carbon 
numbers 1-12, such as n-dodecyloxy, annular, or the letter of branching. The radical of carboxylic-acid 
derivatives, such as hydroxyl-group, methoxycarbonyl, ethoxycarbonyl, isopropoxycarbonyl, aminocarbonyl, N, 
and N-dimethylamino carbonyl, a fluorine atom, etc. are mentioned. Especially, an alkyI group, an alkoxy group, a 
fluorine atom, etc. are desirable, and the alkyI group and the alkoxy group with many carbon numbers have 
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effectiveness on the dissolution disposition of polyphenylene sulfonic acids. 

[0012] As an example of representation of dihalogeno benzens (2) For example. 2, 4-dichlorotoluene. 2. 5- 
dichlorotoluene, 2, 4-dibromo toluene, 2, 5-dibromo toluene, 2. 4-dichloro anisole, 2, 5-dichloro anisole, 2. 4- 
dibromo anisole, 2, 5-dibromo anisole, 2, 4-dichloro-1-isoamyl oxybenzene, 2, 5-dichloro-1-isoamyl oxybenzene, 
2, 4-dibromo-1-isoamyl oxybenzene, 2, 5-dibromo-1-isoamyl oxybenzene, 2. 4-dichloro-1-(2, 6-dimethyl 
octyloxy) benzene, 2, 5-dichloro-1-(2, 6-dimethyl octyloxy) benzene, 2, 4-dibromo-1-(2, 6-dimethyl octyloxy) 
benzene, 2, 5-dibromo-1-(2, 6-dimethyl octyloxy) benzene, 2. a 5-dichloro-4-isoamyl oxy-anisole, 2. a 5- 
dibromo-4-isoamyl oxy-anisole. The 2-fluoro -1, 4-dichlorobenzene, the 2-fluoro -1, 4-dibromo benzene. 2, 5- 
difluoro - 1. 4-dichlorobenzene, 2. 5-difluoro - 1, 4-dibromo benzene, 2. 3 and 5. 6-tetrafluoro -1. 4- 
dichlorobenzene, 2. 3 and 5. 6-tetrafluoro -1 , 4-dibromo benzene, etc. are mentioned. 

[0013] Although this invention carries out copolymerization of a polymerization or dihalogeno benzenesulfonic 
acid (1), and the dihalogeno benzens (2) for the above dihalogeno benzenesulfonic acid (1) to the bottom of 
coexistence of zero as this zero **************, a zero ** nickel complex, a zero ** 

palladium complex, etc. are mentioned, for example. A zero ** nickel complex is used preferably especially. As a 
zero ** palladium complex, palladium (0) tetrakis (triphenyl phosphine) etc. is raised, for example. Moreover, as a 
zero ** nickel complex, nickel (0) screw (cyclo-octadiene) and nickel (0) (ethylene) bis(triphenyl phosphine) 
nickel (0) tetrakis (triphenyl phosphine) etc. is mentioned, for example. Especially, a nickel (0) screw (cyclo- 
octadiene) is used preferably, it is desirable to make a neutral ligand live together further in this case, and 
tertiary phosphine ligands. such as nitrogen-containing ligands, such as 2 and - bipyridyl, 1, 10-phenanthroline, 
methylenebis oxazoline. and 2'N, N -tetramethylethylenediamine, triphenyl phosphine, a tritolyl phosphine. tributyl 
phosphine. and a triphenoxy phosphine, etc. are mentioned as this ligand, for example. Especially, a nitrogen- 
containing ligand is desirable and especially a 2 and 2 -bipyridyl is desirable, the monomer used for zero 
3ic9)c^:>»c:4c3)c3te4:9|c*3)c^)|c)|c — receiving — usually — about a 0.1-5 mol time — about 1-3 mols are used preferably, 
moreover, the case where a ligand is used — transition metals ^ — receiving — usually — about a 0.2-2 mol time 

— it is used about 1 to 1,5 times preferably. 

[0014] moreover, the case where both sum total is set to 1 although there was especially no limitation about the 
mole ratio when dihalogeno benzenesulfonic acid (1) and a dihalogeno benzens (2) copolymer were manufactured 

— dihalogeno benzenesulfonic acid (1) — usually — 0.01-0.99 — it is — desirable — 0.1 to 0.7 — it is 0.1-0.5 
more preferably. It can adjust by adjusting this ratio, many physical properties, for example, the ion-exchange 
equivalent etc., of a polymer etc. 

[0015] A reaction is usually carried out under a solvent. As this solvent, amide system solvents, such as ether 
system solvents, such as aromatic series system solvents, such as benzene, toluene, a xylene, and naphthalene, 
diisopropyl ether, a tetrahydrofuran, 1,4-dioxane, and diphenyl ether, N.N-dimethylformamide. and N.N- 
dimethylacetamide, etc. are mentioned, for example. Two or more sorts of these can also be used. Toluene, a 
tetrahydrofuran. N.N-dimethylformamide, and these two or more sorts of mixture are used preferably especially. 
20-200 weight double extent use of the solvent is usually carried out to a monomer. 

[0016] The range of polymerization temperature is usually 0-250 degrees C, and it is about 20-100 degrees C 
preferably. Moreover, the range of polymerization time amount is usually 0.5 - 24 hours. 

[0017] Although the polyphenylene sulfonic acids made into the purpose in this way generate, the ejection from 
a reaction mixture can apply the usual approach. For example, a poor solvent can be added, a polymer can be 
deposited and the specified substance can be taken out according to ** etc. Moreover, it can also refine further 
if needed by the usual purification approaches, such as rinsing and reprecipitation using a good solvent and a 
poor solvent. The cation exchange of a polyphenylene sulfonic acid can also use the usual approach. Moreover, 
the usual means, such as GPC measurement and NMR measurement, can perform analysis of polymerization 
degree and the structure of a polymer etc. Even if the polyphenylene sulfonic acids of this invention are the 
random copolymers obtained by making two sorts of monomers react to coincidence even if it is the 
homopolymer obtained from one sort of monomers, it may be an alternating copolymer which two sorts of 
monomers are made to react gradually, and is obtained, or may be a block copolymer. Although there is 
especially no limit, such polymerization degree is usually made into 10 to about 104, and molecular weight, and is 
usually desirable. [ of about 103 to 106 thing ] 

[0018] Next, the fuel cell using the polyphenylene sulfonic acids of this invention is explained. Polyphenylene 
sulfonic acids are usually used in the state of the film. Although the film production approach of this electrolyte 
membrane does not have especially a limit, the approach (the solution cast method) of producing a film from a 
solution condition is used preferably. Under the present circumstances, as a solvent used, the dissolution of 
polyphenylene sulfonic acids is possible. If it can remove after that, there will be especially no limit. For example, 
N.N-dimethylformamide, Aprotic polar solvents, such as N.N-dimethylacetamide, a N-methyl-2-pyrrolidone, and 
dimethyl sulfoxide. Dichloromethane. chloroform, 1 .2-dichloroethane, a chlorobenzene, Alcoholic solvent, such as 



http:/ / www4.ipdl.inpit.gojp/cgi-bin/tran_web.cgi_ejje 



2007/08/20 ' 



JP,2003r238665,A [DETAILED DESCRIPTION] 4/5 ^— v 

chlorine-based solvents, such as a dichforobenzene, a methanol, ethanol, and propanoic Alkylene glycol monoalkyi 
ether, such as ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, propylene glycol monomethyl 
ether, and the propylene glycol monoethyl ether, water, etc. are mentioned. Two or more sorts of solvents can 
also be used if needed. Membranous thickness has desirable about 10-200 micrometers, although there is 
especially no limit. Thickness is controllable by the solution concentration of polyphenylene sulfonic acids, or the 
coating thickness to a substrate top. 

[0019] A fuel cell can be manufactured by joining a catalyst and the conductive matter as a charge collector to 
both sides of the electrolyte membrane which consists of the above polyphenylene sulfonic acids. Although 
there is especially no limit and a well-known thing can be used as a catalyst here if an oxidation reduction 
reaction with hydrogen or oxygen is activable, it is desirable to use the particle of platinum. As for the particle of 
platinum, it is desirable for it to be supported by the shape of a particle and fibrous carbon, such as activated 
carbon and a graphite, and to use. Moreover, although a well-known ingredient can be used also about the 
conductive matter as a charge collector, the carbon nonwoven fabric or carbon paper of porosity nature is 
desirable, and can convey material gas to a catalyst efficiently by using these. About the method of joining the 
cai^bon which supported the platinum particle or the platinum particle to the carbon nonwoven fabric or carbon 
paper of porosity nature, and the method of joining it to a polyelectrolyte film, it is J.EIectrochem.Soc, for 
example. : Electrochemical Science and Technology. 1988, 135 (9), 2209 The approach that the approach 
indicated is well-known can be used. 
[0020] 

[Example] Although an example is given to below and this invention is explained to a detail, this invention is not 
limited at all by these examples. 

[0021] DMF120ml, 2. 5-dichlorobenzene sulfonic-acid potassiumg [ 1.33 ] (S.Ommol) and 2, and 2-bipyridyl 1.84g 
(1 1.Bmmol) was put in and stirred in the flask under example 1 argon atmosphere, then nickel (0) bisCcyclo- 
octadiene) 3.20g (1 1.Smmol) was added, and it stirred at 60 degrees C for 3 hours. After radiationnal cooling, by 
filling a lot of methanols with reaction mixture, the polymer was deposited, it carried out the ** exception, and 
the rough polymer was obtained. After having dissolved the obtained rough polymer in water, carrying out 
insoluble matter the ** exception and condensing filtrate, methanol reprecipitation was performed and filtration 
and 0.56g of polyphenylene sulfonic acids which carry out reduced pressure drying and which are made into the 
purpose were obtained. 
[0022] 1H-NMR(300MHz. CDCI3) 
7.3-7.6 Ppm Br Surface Ratio 2.0 (Ar-H) 

7.7- 8.3 Ppm Br Surface Ratio 1.0 (Ar-H) 
GPC (mobile phase: water, PEG conversion) 

Mn = 2300. Mw = 2700[0023] DMF200ml, 2. 5-dichlorobenzene sulfonic-acid tetrabutylammonium saltg [ 3.6 ] 
(7.8mmol) and 2. and 2'-bipyridyl 2.9g (18.3mmol) was put in and stirred in the flask under example 2 argon 
atmosphere, then nickel (0) bis(cyclo-octadiene) 5.0g (18.2mmol) was added, and it stirred at 60 degrees C for 3 
hours. Reaction mixture was carried out the ** exception after radiationnal cooling, and the rough polymer was 
obtained. After having dissolved the obtained rough polymer in the methanol, carrying out insoluble matter the ** 
exception and condensing filtrate, acetone reprecipitation was performed and filtration and 0.81 g of 
polyphenylene sulfonic acids which carry out reduced pressure drying and which are made into the purpose were 
obtained. 
[0024] 

1 H-NMR (300MHz. CDCI3) (after [ acid treatment ] measurement) 
7.2-7.6 Ppm Br Surface Ratio 2.0 (Ar-H) 

7.8- 8.2 Ppm Br Surface Ratio 1.0 (Ar-H) 

GPC (mobile phase: chloroform, polystyrene conversion) 

Mn = 5500, Mw = 6100[0025] THF200ml. 2. 5-dichlorobenzene sulfonic-acid tetrabutylammonium saltg [ 1.2 ] 
(2.6mmol) and 2, 5-dibromo-4-isoamyl oxy-anisolesg [ 1.8 ] (5.2mmol) and 2, and 2-bipyridyl 2.9g (18.3mmol) 
was put in and stirred in the flask under example 3 argon atmosphere, then nickel (0) bis(cyclo-octadiene) 5.0g 
(18.2mmol) was added, and it stirred at 60 degrees C for 3 hours. After radiationnal cooling, the polymer was 
deposited by filling a lot of methanols with a reaction solution, it carried out the ** exception, and the rough 
polymer was obtained. After having dissolved the obtained rough polymer in chloroform, carrying out insoluble 
matter the ** exception and condensing acid cleaning and a chloroform layer for filtrate, methanol 
reprecipitation was performed and filtration and 0.71 g of polyphenylene sulfonic acids which carry out reduced 
pressure drying and which are made into the purpose were obtained. 
[0026] 

1H-NMR(300MHz. CDCI3) 
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0.9 Ppm Br Surface Ratio 6.0 (- CH3) 

1.6 Ppm Br Surface Ratio 2.0 (- 'CH2) 

1.7 Ppm Br Surface Ratio 1.0 (-CH) 

3.8 Ppm Br Surface Ratio 3.0 (ArO-CH2-C4H9) 
4.0 Ppm Br Surface Ratio 2.0 (ArO-CH3) 
6.9-7.2 Ppm Br Surface Ratio 2.0 (Ar-H) 

GPG (mobile phase: chloroform, polystyrene conversion) 
Mn = 4700, Mw = 7400[0027] 

[Effect of the Invention] According to this invention, moreover, polyphenylene sulfonic acids can be easily 
manufactured at once using a specific monomer called dihalogeno benzenesulfonic acid by carrying out the 
polymerization of this to the bottom of coexistence of zero **************. Moreover, the electrolyte 
membrane which consists of obtained polyphenylene sulfonic acids shows the engine performance high as 
diaphragms, such as a solid-state macromolecule form fuel cell. 



[Translation done.] 
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CDJ^*^*T^ (3) 




(3) 



Rl, R2> m. n, p timflSco*^^S"rp 
q. r q <h r (7)fP«, 10-10 

OOOOCOjgH. q tC^^f r ODittiO'-lOOf^ieHTab 

0. qffis^asigb*^:. rm^^m^x^mm^'^n^ 

[0 0 0 8] 

(1) T*$n'i)S^ADyy A;>-tf>x;^/l^>K»S:a 

>-t:>7.;i/*:>^a (1) (Ci^tt'SXti. ite^. 

fi«J<hLT«, 0iJAti^h^^^;^7>^r:I^7i^, ^^-h^ 
x?;i/7>^::i'i7A. 7^ h ^:/p tf;i/7 >^::i'i7A. 7^ 

h^y^;^7>^:-':>A*^**tf e)n^o 

»tt^^^-r^<h> 7;i/*U^McJ:0^S4g^7>^n'j7 
A<7):&;0^*JfSL<. t^^<Z)4>Tti7"h^>^5=';^7>^::i 

[0 0 0 9] mfrd:lX^i2^, n tt4 -m^«-r?&^\ m 



7^;l/. 2 ->C^;i./\=lr5>;U> 2, 6-i^^^)V:ti7^ 

n-:/Ptf;l/::r4^>^. VyPfcf;i/:t^>', -rV7 
5;U:r4^v> 2 -;<^;i/^4=^>';i/:t^v, 2, 6-v;j< 

S/*>/l/#x;i/. >f VT'p^+v^Jl/Tj^x;!/. 7^/*r;u 

4^Xjl/, N, N-iy^^)VT^yt})V'^^::^)VUE<Dti)V 

[0 0 10] v/Npyy ^>if>7.;i/3}^>^^ (1) (D 
i^mmti'rJit. «^JA«2, 4-s^i^PD^>if>x;i/ 

>f:>^. 2, 5 -i^i7pp^>if >XJl'4^>^> 2, 4 

->?yp^:^>ir>x;p3f;>^. 2, S-zyZfa^^y 
-t:>x;i/4^>^, 2, 4->^3-K^>ir>x;i/4^> 

2, 5-v3-F^>-e>x;i/7}N>K, 2, 4->? 
:^PP^>if>-l, 5 - vX;i/:4^>m> 2, 5->^:5^ 
PP^>if>-l. 4->?X;P4^>^, 2, 4->?yP 
^^>-tf>-l, 5 - vx;i/4^>g^. 2, 

^>ir>-i, 4 ->?x;i/3jx>^, 2, 4->^^pp- 
5 ->^5^;i/^>-tf >x;^4^>g^. 2, 5-v^pn-4 
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><^j^^>-fe*>!x;i//f:>K. 2, 5-vyn^:-4-pC 

4^>-^>t:>X;i/*:>®^, 2, 5-vt^PP-4-^h 
^v^>if>X;l/7t^>^, 2, 4 ->^yp^- 5 h 
=^='S^>^>"t:>X;i/*>m. 2, 5 ->^yP^-4-p^ h 
4^ 5/ ^ > -tr > X ; U > ^ ^ CD 7 ; U * U ^ « :S * 4 gi: 7 

> ^: :^ -i? A ±a * frf n ^ o 

[0 0 11] ^fc*S§0^JC:feV^T. >^/\Pyy^>-tr> 

x;i/3f;>i^!S (1) ch^^S'&^it^^'&ti. vApyy lo 

^>if>^ (2) :^^*ffll^6n'5o >?Apyy^>-tr>s 
n-zfa\dji. -fv:/Ph!;i/. -rv7^;i/, 2- 

2, 6 n-xv 
;k n- FT'>';i.;^^<i:j^m»l-l 2C0Lt^. S«^fc 
tt^i^lKt»c(7)7;i/+;i/S. Xh^ix, n-T'P 20 

t!;i/:t4^>^, -f yypbf;i/::t=*^v. y7^;l/:t+i^. 

2 2, 6 - v;< ^7 

i^S^ 1 - 1 2 (Ditm. «ttSfcfri5i^tettcQ7;i/n+x 

;k vyp#4-f>;^;i/7t^x;i/. 7^ y ;^;i/>l<x;i/. 
N, N->?^5^;i/7^y*r;i'4^x;i/?S:<i:<D:tr;U7}^>gEK 

^(?D^i/i7;i/^;i/*-^7;up^'>ati7j^u 7xxu>x 30 

[0 0 12] vAPyy^>if>^ (2) (Df^&mti. 
T«. C»JA«2, 4-v^PP h;i/X>. 2, 5-vi7 
PPh;l.X>. 2, 4 - v>^P^: h;PX>. 2, 5-v 
yP^:h;i/X>. 2, 4 -yi7PP7XV-;i/. 2, 5 

- v^:; pp7xy-;i/, 2, 4 - vyp^:7xy-;i/. 
2. 5 -v>^p^7xy-;K 2, 4-vi^pp-i- 

-r y7^;i/:r4^5/--<>-if >. 2, 5 -i^i/UO- 1 

vT^ji^^^i^^y-iLy. 2, 4-vypqE- 1 ->f y 

7^;i/:<f-4^v^>if 2, 5 - v >^P ^: ~ 1 --f y 7 40 
^;l/:t^v^>-tf>. 2, 4-S^i7PP-l - (2, 6 

p-1- (2, 6 ->^;<5";^:^i7 5F";^7^^>') ^>ir 

>. 2, 4->^y*P^:-l- (2, 6 -S^;?^^;!/:^:^^ 
JV:t^zy) ^>if>, 2, S-v^P^-l- (2, 6 
-z^;<^Jl:ti7'^Jl:t^iy) ^>if>. 2, 5-v^P 

p-4 — f y7^;i/:^^v7xy-;i/, 2, s-v^p 
^:-4 — f y7^;i/^^f>7xy-;i., 2->';i/::rp- 

1, 4-vi^PP^>if>. 2-y;i/:tP-l, 4->? 
>^P^:^>if>. 2. 5 ->^:7;l/:tP- 1 , 4-S^i7P so 



P^>if>, 2, 5 -ixy;i/:tP- 1 , 4-vyP^:^ 
>-bf>. 2, 3, 5. 6 -T"h^y>/l/:^P- 1, 4-v 
^PP^>if>, 2, 3, 5, 6 -T- h^7;L':tP- ■ 

1, 4--jzru^^>i£>^^imiffiE>n^o 

[0 0 13] ^mM\t. ■^umm^^mm»(D^^T 

Jiz. ±iaa)ct:5fci:vApyy^>-ti>x;P7}^>i 

(1) ^a^X^SvAPirV^>-tr>x;i/^>i 
(1) <hvAPyy^>-b:>^ (2) ii^^fi'&^-fr^ 

'i?^ (0) T-hx+x (huyxx;i/>}^xy^ » m^^ 

X^y^;K0) h:X(>/i7P:t:i7^f/X», Il*y^;K0) 

(x5"i/» ex (huyxx;i/4^xy>r » x-/^r;i. 

(0) ^h^^X (hUyxXJl/^^xy^ » ^;<;^*#tf 
^tl^o ^j:*^Tt>X-/^r;i/(0) ex(x^P:t^^^vX 

0iJ^«2, 2' -etfU>?;l/, 1, 10-yx:h>hP 
'J>. >^^U>h:X:t^ityU >. N, N' -T^h^^c 

5F;i/X^l/>v7^>^<^^^^SEfi:^. hU:7xx;i/ 
^ >, h u yxy ^v3f:x:7^ >^cDiiH*cx:7><>SB 

2, 2 ' -t:eu>^;P*^#t::ijf*bi'^o -bfPffiM 

0. 2-2^:;i/fgaS, »^b<ttl-l. 5^SS<^ 

CO 0 1 4] sfcvApyy^>ii>x;i/*:>s^s 

(1) ch>?Apyy^>-tf>^ (2) ^ttt'&^^^^ig-r 

mo^if ^ 1 tLfcm^iz. >^Apyy^>if >x;u7tN 

>KIS (1) t^. aSO. 01-0. 99T$)D. »S 
L'<tiO. 1-0. 7. J:0»SL<^iO. l-'O. 5 

[0 0 15] m-^mmy^zmm^n^. t^^^^ 
±y^iy>uE<D^mmmmm. v< yyptr;i/x-7=- 

;i/> 7=-h^tHPy^>. 1, 4-v:t^-9->. v^x 
x>iI/X-'T';^;5:£c^)X-'7^;i/^^j«. N, N-zy^^JV 
4^;i/A7^K> N, N->^^^;i/7-fe h7^ hV.i:^^C07 

N, N- v>c^;^>j^;i/A7^ N\ e:ne> 2aa±<^Jg'& 
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[0 0 161 aso-'2 5 ot:(7)ttBT£^ 

0. »^L<^i. 2 0- 1 0 0t:@«T$>^o SfcM^ 

nmt. a«o. 5-2 4fltrpicD^HTfe'§)o 

[0 0 17] UT@6^^"r^#U :7x - l/>x;i/4^ 

IrI^icsis^i^ ^ c fCcfc 0 f# sn-s ^ V^A^tS-^^: 

1 Od^e. 1 04@S> 5>^a{CbTii1^1 0 3d^e> 1 06 

[0 0 181 :;*:tc*!«Hj(D7pu u>7.;i/7K>m^ 

:?'P h>t*®tt^<«> vi7DD^^^>. i7nD7h;l/A, 

1, 2 ->^i7 Dnx37>, ^Pa^>ii>. >?^np^ 

7'ph!i/>^^up-;i/^y ^5=-;ux-x;!/. yp 
t!U'>^^U p— Jl/^y x^;i/x— ^;i/^co7;u+i/>i?' 
u p-;i/^y 7;i/4^;i/x-5^;p. i^uEt^mi^n^o 
ie:^®tc/j:;i;T2aei±o^j«^ffli.^^ci<ht)T^^o m 

cop^^i, #{C$iJPStl;^j:V>?^?^ 10-2 0 0 iimMW^^ 

ff^Ui^io )Ki?fri7}^U >'xxu>x;i/7j^>®^mco^?£iS 

[0 0 19] ±l3(7)cfc^)^t#U >^xXU>x;i^*:>e^^ 



(5) 

8 

ll^^c <h' (7) « ^ <^ - 7i< > fij^ 

Electrochem. Soc. : Electrochemical Science and 
Technology, 1988, 135(9), 2209 tCfBft^nTl^ 

[0 0 2 0] 

[0 0 2 1] w&m 1 

T;i/=f>»HmT. ^'^XPtC. DMF120inK 2, 5 
20 ->?i7 □pv>;>if >x;i/3t;>^;^r U "j? Al. 33g(5. Ommo 
])> 2, 2 *-t:eU v;H.84g(11.8ininol)S:AnT« 
J^L. Ml/^T. X^:/ir;KO) t:X(>'i:7P:*-i^5'vX» 
3.20g(11.8inmol)S:JPK., 6 0 3 RfPemS^ b;^Co ^ 

T, B6?Jch1-'&7l^U :7xXU>X;i/>j^>K^0.56g^f# 

30 [0 0 2 2] iH-NMR (300MHz, CDCI3) 
7.3-7.6 ppm br M^Jt 2.0 (Ar~H) 

7.7- 8.3 ppm br S^tJt 1.0 (Ar-H) 

G p c : tk, wmm 

Mn = 2300. Mw = 2700 

[0 0 2 31 *ifi««) 2 
7;i/P'>IIH^T. ^'^XPt;:. DMF 200inK 2, 5 

->?i7 p p^>t:>x;P3}N>^T* h ^y5^;i/7>^x'i7 

A±g3.6g(7.8minol). 2, 2 * - h: if U v;i/2. 9g(18. Smm 
oD^rAnx^JtL., ^ggi/^T. X^y ^r;KO) biT. (vi7 d 
40 :^i7^>?x»5.0g(18.2minol)^J!]nA. 6 0 tX 3 P^PbI 

iJ^^iggiJL. iSyK^rigaSbfct^, 7ir h>sa:lS^fT 
l/^. iSiS, «ffi$^iSbT. a«)<i:r^5j^U :7xXU>X 
;i/*>K^0.81gS:#fco 
[0 0 2 4] 

IH-NMR (300MHz, CDCI3) (KMStSiBl^) 
7. 2-7. 6 ppm br ffiltJt 2.0 (Ar-H) 

7.8- 8.2 ppm br SUlt 1.0 (Ar-H) 

so GPC (^Djffi : i7DD:il^;i/A. mVjWM-) 
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Mn = 5500, Mw = 6100 

[0 0 2 5] mmm 3 

A:Sl.2g(2.6mmol). 2, b - VZ^U=^- A --^ VT ^ 

;l/L8g(5.2minol)> 2, 2 *-t:tfU 
v;i/2.9g(18.3ininol)€:AnT*j$b. ^V^T, zi^;;^r;i. 
(0 ) tf X (>-i7 D:t:5^ :^>?X»5. 0g(18. 2mmol) ^JPA. 

[0 0 2 6] 
IH-NMR (300MHz, CDCI3) 



(6) 

10 



0. 


9 


ppm 


br 


ffi*tJt 6.0 


(-CH3) 


1. 


6 


ppm 


br 


Mit 2.0 


(-CH2) 


1. 


7 


ppni 


br 


mmit 1.0 


(-CH) 


3. 


8 


ppm 


br 


aajt 3.0 


(ArO-CH2-C4H9) 


4. 


0 


ppm 


br 


SISit 2.0 


(ArO-CH3) 


6. 


9- 


-7.2 


ppm 


br HWit 


2.0 (Ar-H) 



GPC (i^Wjffi : ^DD4^J|/A, rWfl/>ife#) 
Mn = 4700, Mw = 7400 
CO 0 2 7] 

\z. L/0>fc§g(C7}?u 7xrl^>x;^4^>m^^$^igL 



F^'— A(##) 4J032 CA04 CBOl CB04 CB12 CCOl 

CD02 CE03 CE22 CGOl 
5H026 AA06 SB 10 CX05 EE 1 8 



